SCG10, a microtubule destabilizing factor, stimulates the neurite outgrowth by modulating microtubule dynamics in rat hippocampal primary cultured neurons.
Microtubule dynamics, one of the key elements in neurite outgrowth, is regulated by various regulatory factors to determine the behavior of the neuronal growth cone and to form the specialized neuronal shape. SCG10 is a neuron-specific stathmin protein with a potent microtubule destabilizing factor and is enriched in the growth cones of the developing neurons. We investigated the functional role of SCG10 in neurite outgrowth using rat hippocampal primary cultured neurons. Genetic manipulation of SCG10 using a short-interfering RNA duplex markedly decreased the SCG10 expression level and significantly suppressed neurite outgrowth. This result was confirmed by immunodepletion experiments. On the other hand, the protein transduction of SCG10 using a polyarginine tag stimulated neurite outgrowth. Such manipulation of the SCG10 expression level affected microtubule morphology within the growth cones. A decrease in the SCG10 level converted the morphology to a more stable state, while an increase converted the morphology to a more dynamic state. However, an excess of SCG10 induced neurite retraction due to an excess of microtubule disassembly. These results suggest that SCG10 serves as an important regulatory factor of growth cone motility by enhancing microtubule dynamics, possibly through increasing the catastrophe frequency.